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(54) GRANULE FOR INTRACOLIC RELEAST TYPE PHARMACEUTICAL 

PREPARATION 

(57) Abstract: 

PURPOSE: To obtain a granule for intracolic release type pharmaceutical preparation 
designed so as to enable release in a large intestine without releasing in digestive 
organs ranging from time when orally administered to large intestine in order to exhibit 
effects of medicine in large intestine. 

CONSTITUTION: This granule is constituted as follows, (a) A mixed layer consisting 
of an amorphous pharmacologically active substance and a high polymer substance 
insoluble in stomach is formed on the participle surface of a pharmacologically 
permissible carrier substance used as a core and (b) a layer consisting of a 
water-insoluble and semipermeable membrane-forming high polymer substance is 
formed on the surface of the above-mixed layer and (c) further, a layer consisting of a 
high polymer substance insoluble in stomach is formed on the surface of the above layer 
(b). The granule has effects of (l) surely transferring medicines into large intestine, (2) 
improving utilizable ability of the weakly water-soluble medicine and (3) effectively 
releasing the medicine in large intestine. 
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l 

Scope of claims 

[Claim l] On the participle surface of a 

pharmacologically permissible carrier substance 
used as a core, 

(a) a mixed layer consisting of an amorphous 
pharmacologically active substance and a high 40 
polymer substance insoluble in stomach is 
formed, 

(b) and a layer consisting of a water-insoluble and 
IX semipermeable membrane-forming high 

polymer substance is formed on the surface of 
the above-mixed layer and 

(c) further, a layer consisting of a high polymer 
substance insoluble in stomach is formed on the 
surface of the above layer (b). 

50 

Detailed description of discovery 

[0001] 

Background 

20 Recently, with dietary habits following European 
and North American customs and the rapid 
development of colonic examination methods, the 
number of patients identified as suffering from 
colonic related conditions such as colon cancer, 
ulcerative colitis and Crohn's disease has been 
increasing significantly, raising the requirement for60 
effective medical therapies with few side-effects for 
such patients. For example, orally administered 
corticosteroid plays a major role in medical 

30 therapies with regard to ulcerative colitis, where in 
such patients nonspecific inflammation of unknown 
cause erodes the colonic mucous membrane or 
submucosal layer, and forms ulcers, and develops 
pathologically into rectal inflammation, pericolitis 



sinistra, and whole-intestine inflammation. 
[0002) Long-term administration of corticosteroid 
is problematic when administered orally as an 
uncoated tablet or granule, or as an enteric-coated 
tablet, due to high levels of medication being 
absorbed by the small intestine, and borne in the 
blood throughout the body, with consequent 
heightened frequency of side effects associated with 
suppression of the adrenal function. 
[0003] Alternatively, due to such low absorption 
rates of medication into the large intestine, other 
methods tried include enema therapies whereby 
corticosteroid is applied per rectum in the form of an 
enema agent, which method has a low systemic 
effect and applies medicine directly to the affected 
mucous membrane, however this method does not 
offer promising therapeutic effects in cases where 
the lesion is deep inside the large intestine because 
the medicine cannot be delivered to the affected 
area. If an orally applied corticosteroid 
formulation that first released its medicine upon 
reaching the affected lower intestine area could be 
developed, therapeutic affects would be high and 
the treatment would also carry few side-effects. 
[0004] Also, regarding locally acting anti-cancer 
medication, this kind of application method would 
promise positive affects in cases with patients with 
colon cancer. Further, the large intestine, 
compared to the small intestine, has lower levels of 
starch enzyme activity, so medicine from which 
therapeutic effects are not obtained through 
breakdown of the substance, as is the case with 
regular orally applied medicine, would be absorbed 
into the large intestine, making the development of 
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such medicine highly desirable. 

[0005] The first type of conventional intracolonic 
release medication, as shown in patent no. 
57-500432, has been the type designed to release its40 
medicine intracolonically based on a calculation of 
time spent in the small intestine prior to its arrival 
at the large intestine. With medicines of this type 
the medical agent is enclosed in a protective coating 
of a water-insoluble and semipermeable membrane 

10 forming high polymer substance, and the thickness 
of the coating is adjusted to delay the start of the 
medicine release time in the digestive organs. 
Thus, the time taken for the medication to reach the 
large intestine is set, and due to the adjustment of50 
thickness of the coating film, when the capsule 
arrives at the vicinity of the large intestine, the 
medication is gradually released through the 
semipermeable membrane. However, a 

disadvantage of this type of medical agent is that 

20 there are many factors arising from other causes 
affecting the time taken for the agent to travel along 
the digestive tract, which negatively impacts on the 
certainty with which the release of the medicine can 
>e controlled. 60 
[0006] The second type of medication is shown in 
patent number 4*14083, and uses the levels of pH in 
the digestive tract to control the release of the 
medication into the large intestine. In the human 
digestive tract, the highest pH levels, at roughly 7 

30 and above, are found at the end of the small 
intestine, so by enclosing the medical agent in a 
coating using a high polymer substance that starts 
to dissolve at pH levels of 7 and above, such as 
methacrylic acid copolymer-S, this type controls the70 
release of the medicine into the vicinity of the large 
intestine through an oral application. However, a 



disadvantage of this type is that pH levels in the 
digestive organs vary amongst individuals, and to 
transport the medication to the end of the small 
intestine the coating film has to be thick, but in 
cases where the coating is too thick the medical 
agent might not break down and might be excreted 
before the medication is released into the large 
intestine, while in the opposite case, if the coating 
film is too thin the medication might be released 
prior to the capsule arriving at the large intestine, 
which negatively impacts on the certainty with 
which the release of the medicine can be controlled. 
[0007] The third type uses enteric bacteria to seek 
release of medication into the large intestine. 
There are virtually no micro organisms living in the 
small intestine, but enteric bacteria grow in the 
large intestine, so by using medication or coating 
film with chemical compounds that are only broken 
down by microorganisms (for example azo 
compounds) the medicine in the agent and the 
active ingredient is released via the affect of the 
micro organisms when the agent reaches the large 
intestine. However, a disadvantage with this type 
is that absorption into the small intestine prior to 
the agent arriving at the large intestine is not 
negligible, and there is also the issue of the time 
taken before the medicine or active ingredient is 
broken down by micro organisms and released, with 
a consequent lack of certainty in the intended effect 
of the medicine. 

[0008] Thus, with methods depending on basic 
principles derived from such conditions as the time 
taken to travel through the digestive organs, pH 
levels in the digestive organs and enteric 
micro organisms, there are difficulties in achieving 
sure release of medicine into the large intestine, 
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highlighting the necessity of more precise conditions 
for the controlled intracolonic release of medicine, to 
which purpose a variety of proposals lias been put 
forward. 40 
[00091] 1) Patent 4 2245 17 shows a pharmaceutical 
formulation where the active ingredient is 
formulated in a multi-particle, multi-dose form, 
with each particle enclosed in at least two layers of 
protective coating, one layer soluble in levels of 
10 pH5.5 or higher, and the other layer insoluble at 
this pH level, and with the coating permeable to 
intestinal fluids, releasing the active ingredient into 
the ileum or end of the rectum. 

[OOlOl This formulation is a type that uses the 50 
control method that takes the small intestine as the 
starting point for time taken to travel along the 
digestive tract, and has the characteristic that when 
it reaches the small intestine, the soluble film 
combines through time spent traveling along the 

20 digestive tract, with a semi-permeable membrane 
forming membrane. Therefore, even though 
consideration is given to the influence of time taken 
before excretion from the stomach, there is a lack of 
certainty in regard to the goal of releasing the60 
medicine into the large intestine. Also, in the same 
patent, the manufacturing method of the solid oral 
formulation containing the active ingredient 
involves using regular particle-creating methods, 
and with solid orally-administered formulations 

30 containing weakly water soluble pharmacologically 
active ingredients, the medicine has poor solubility 
and low biological availability, with consequently 
low expectations for effective medicinal outcomes. 
[0011] 2) Patent number 4 501411 describes an70 
oral formulation with selective colon reachability 
made up of a core containing an active 



pharmaceutical ingredient, and an exterior coating. 
In this formulation the said coating has an anionic 
inner layer that is soluble in levels of pH of above 
7.0; a middle layer of gellified polymer that easily 
swells in intestinal fluids of all pH levels; and an 
outer layer made up of stomach resistant polymer 
that is insoluble in gastric juices but soluble at 
levels of pH of 5.5 and above. 

[00121 This formulation is essentially derived from 
the release control method that uses levels of pH in 
the digestive tract, and, due to biological variability 
in the levels of pH in the digestive tract, even 
supposing pH to be 7 or higher, and despite 
consideration, in the form of a middle layer of 
gellified polymer substance, being given to the inner 
layer being protected from the influence of gastric 
fluid as it passes through the enteric canal, there is 
the same lack of sure control as in the past, and the 
disadvantage is also evident that in cases where the 
formulation contains a pharmacologically active 
substance that is weakly soluble in water, that 
substance's dissolution behaviour is poor, and the 
bioavailability is low, preventing the obtaining of 
therapeutic effects. Furthermore, the middle layer 
uses water-soluble gellified polymer and the 
coating amount is a large 10 to 40 per cent of the 
core, so the production efficiency is also poor. 
[0013] 3) Patent number 2 223513 shows an 
intracolonic controlled release method, with the 
characteristic that when a biologically active 
substance such as corticosteroid undergoes solid 
dispersion through acid resistance or controlled 
release, prior to accretion of the dispersion elements 
they combine with a water-insoluble particle 
substrate, and subsequently production is carried 
out through regular granulation methods. This 
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metKod is taken by some to heighten the 
bioavailability of the medical substance that is 
insolxible in water, but as well as individual 
differences in pH levels in the human digestive tract,40 
there are also variations in the time it takes the 
medical agent to reach the large intestine, making it 
difficult to securely deliver medical substances to 
the large intestine in a controlled way using high 
polymer substances. 

10 [00141 As described above, the technology so far 
developed has encountered problems in dealing with 
che issues outlined below and does not meet the 
requirements for an intracolic release type 
pharmaceutical preparation. 50 
® A large proportion of medicine dissolves prior to 
arriving at the large intestine, and is absorbed by 
the small intestine so an active pharmaceutical 
amount fails to reach the large intestine. Further, 
the medicine is absorbed through the small 

20 intestine which through systemic effects easily 
causes side-effects. 

(2) To deliver the medicine to the large intestine, if 
the coating film is thick there is a low likelihood of 
lissolution in the large intestine. 60 

(3) In the case of medicine weakly soluble in water, 
even where the medicine is transported to the large 
intestine, there are no medicinal effects. 

[0015] 

[Disclosure of invention] This invention presents a 
30 granule for pharmaceutical preparation that can 
securely release into the large intestine through a 
relatively more secure transportation of the 
medicine to the large intestine and an increase in 
the bioavailability of the medicine weakly soluble in70 
water. 

The inventors noted high frequency of side-effects 



caused by repression of adrenal functions arising 
from systemic affects of orally applied corticosteroid 
when applied for inflamed ulcer of the large 
intestine, and undertook research into controlled 
release into the large intestine that made possible 
therapy through locally acting medicine through the 
release of corticosteroid into the large intestine. 
Usually, even though corticosteroid is weakly 
soluble in water and is transported to the large 
intestine as an intracolonic release formation agent 
in its crystalline form, it is difficult to obtain 
effective density of medicine to achieve localized 
affects in the large intestine. 

[0016] The inventors considered a way of 
increasing solubility of a weakly water-soluble 
medicine through a pharmaceutical method without 
changing the chemical composition of the medicine, 
and succeeded in raising solubility in water through 
the solid solvent (carrier) method by solid dispersion. 
Solid dispersion is hereby defined as the dispersion 
of one type or several types of medicine in an inert 
carrier into monomolecular matter. The medicine 
exists in an amorphous state in the solid solvent 
carrier, in the solid solution inside the carrier. In 
this invention the inventors dissolved both medicine 
and a high polymer substance in a 
pharmacologically permissible organic solvent and 
then undertook an amorphization process through 
the removal of the solvent medium. X-rays were 
taken to confirm whether or not the medicine had 
become amorphous. 

[0017] The manufacturing mechanism for the 
granule in this invention uses a core of a 
pharmacologically permissible carrier substance, 
onto which is spray-dried a solution of 
pharmacologically active weakly soluble substance 
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and a high molecular compound insoluble in the 
stomach, forming on the participle layer of the core 
a compound layer of the pharmacologically active 
weakly soluble substance and the high molecular40 
compound insoluble in the stomach. 
[0018) The core of pharmacologically suitable 
carrier substance referred to above is a small round 
granule constituted by such simple substances as 
sucrose, crystallized cellulose and starch, and 

10 compound substances. Examples of the 

above-mentioned high molecular compound 
.nsoluble in the stomach are methacrylic acid 
copolymer-S (Japanese Pharmaceutical Excipients, 
1993) methacrylic acid copolymer-L (Japanese 50 
Pharmaceutical Excipients, 1993), 

hydroxypropylmethylcelluloseacetatesuccinate, 
hydroxypropylmethylcellulosephthalate, 
carboxymethylethylcellulose, either singly or in 
compounds of two or more chemicals. 

20 [0019] Substances that are weakly soluble and 
pharmacologically active in the affected area of the 
large intestine and beneficial from the perspective 
of the aims of this invention, are used as the 
pharmacologically active substance in the granules60 
referred to in this invention. For example, 
examples of corticosteroid are beclomethasone 
dipropionate, betamethasone, cortisone acetate, 
fludrocortisone acetate, hydrocortisone, 

triamcinolone diacetate, paramethasone acetate, 

30 dexamethasone, triamcinolone, prednisolone, 
methylprednisolone, amcinonide, prednisolone 
valerate acetate, diflucortoione valerate, 
dexamethasone valerate, betamethasone valerate, 
diflorasone diacetate, dexamethasone acetate, 70 
hydrocortisone acetate methylprednisolone acetate, 
difluprednate, beclomethasone dipropionate, 



triamcinolone acetonide, halcinonide, flumetasone 
pivalate, budesonide, fluocinolone acetonide acetate, 
fluocinolone acetonide, fluoroinetholone, 

fludroxycortide, propionic (acid) alciomethasone, 
clobetasol propionate, dexamethasone dipropionate, 
clobetasone butyrate, hydrocortisone butyrate, 
hydrocortisone butyrate propionate. 
[0020] The desired range of ratios, taking into 
consideration the amorphization process and 
solubility, for the pharmacologically active 
substance and the high polymer substance insoluble 
in the stomach referred to above is within the 
weight ratio range of 1:3 - 1:20. Using methanol or 
ethanol and isopropyl alcohol, or acetone, 
individually or mixed in a water solution, or organic 
pharmacologically permissible solvents such as 
chloroform, dichlormethane or dichloroethane, such 
as in the above-mentioned solvent medium, either 
individually or in compounds of two or more, a 
mixed solution is prepared and this solution is then 
spray-dried onto the particple surface of the core 
carrier substance using a composite granulator 
machine such as a liquid bed granulator, a 
centrifugal granulator or spir a flow, forming a film 
of a high polymer substance insoluble in water 
containing an amorphous pharmacologically active 
substance on the particple surface of the carrier 
substance used as a core. 

[0021] Next, using the machines mentioned above, 
a water-insoluble and semipermeable 
membrane- forming high polymer substance is 
spray-dried onto the coating particle substance, 
using methanol or ethanol and isopropyl alcohol, 
or acetone, individually or as a solution mixed with 
water, or using a pharmacologically permissible 
organic solvent such as chloroform or 
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dichlormethane, individually or in compounds of 
two or more in a mixed solution, such as in the 
abovementioned organic solvent medium. 
[0022] The above-mentioned water insoluble and40 
semipermeable membrane- forming high polymer 
substance, without dissolving in any level of pH 
solution, allows gradual permeation of water and 
medicine depending on the thickness of the 
membrane and the length of time in the digestive 

10 organs, for example using individually or in 
compounds of two types or more, aminoalkyl acylate 
co-polymer-RS (Japanese Pharmaceutical 

Excipients, 1993), or ethyl cellulose. The usage 
amount of this water-insoluble and semipermeableSO 
membrane-forming high polymer substance is a 
weight ratio of less than 5% in regard to the 
above-mentioned coating particle. 
[0023] Further, through continuous spray-drying 
onto the surface of the coating particle, using either 

20 a high polymer substance insoluble in the stomach 
suspended in water in the same manner as 
mentioned above, or using methanol or ethanol 
and isopropyl alcohol, or acetone, individually or as 
i solution mixed with water, or using a60 

i 

pharmacologically permissible organic solvent such 
as chloroform or dichlormethane, individually or in 
compounds of two or more in a mixed solution, such 
as in the above-mentioned organic solvent medium, 
using the machines mentioned above, a granulated 
30 substance for an intracolic release type 
pharmaceutical preparation is obtained. 
[0024] The preferable range for individual particle 
size of this particle substance for an intracolic 
release type pharmaceutical preparation is, in order70 
to lessen the variation time for the passage through 
the digestive organs, 0.1 - 2.00mm. The high 



polymer substance insoluble in stomach used 
suspended in water are illustrated in for example 
methacrylic acid copolymers (Japanese 
Pharmaceutical Excipients, 1993) and hydroxy 
propyl methyl cellulose acetate succinate, 
while the high polymer substance insoluble in 
stomach used as a solution is illustrated in 
methacrylic acid co-polymei"LD, methacrylic acid 
co-polymer-S, hydroxyl propyl methyl cellulose, 
hydroxyl propyl methyl cellulose acetate 
succinate, hydroxyl propyl methyl cellulose 
phthalate and carboxy methyl ethyl cellulose, used 
individually or as compounds of two or more. 
[0025] The particle substance for intracolic release 
type pharmaceutical preparation prepared in the 
manner described above can be used in that state as 
a granule, but it can also be prepared as a capsule or 
tablet. Case studies are presented below. 
[0026] 

[Case Studies] 
Application 1 

(l) Using methacrylic acid co-polymer-S (product 
name: Eudragit® S-100: film type) as the high 
polymer substance insoluble in stomach, we 
dissolved 30.0g of this in a mixed solution of 1250ml 
of dichloromethane and 1250ml of ethanol, and 
dissolving in this solution 3.0g of beclomethasone 
dipropionate as a pharmacologically active 
substance, made the solution for the coating spray. 
Using 1500.2g of 500 7 10pm globular purified 
sucrose (product name: Nonpareil 103 : made by 
Freund) as particulate for the core carrier substance, 
and inserting this into a centrifugal granulator 
(product name: CF360: Freund), and spray-drying 
the above mentioned solution as a spray coating, we 
formed a film of a high polymer substance insoluble 
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in stomach containing amorphous beclornethasone 
dipropionate as the participle surface of the core 
carrier substance, and then dried this for 15 
minutes at 50°C in a centrifugal granulator to40 
obtain the granules. 

[0027] (2) We used 17.5g of ethyl cellulose 
(Shinshu Chemicals) as a water* insoluble and 
semipermeable membrane- forming high polymer 
substance, and dissolved this high polymer 

10 substance in a compound solution of 500ml of 
ethanol suspended in 5.0g of talc and 77.5ml of 
purified water, using the resulting solution as the 
coating spray. On the granules obtained from the 
solution in (l) f through spray drying we formed a50 
film of water-insoluble and semipermeable 
membrane-forming high polymer substance on the 
participle surface of the granules, and in the 
centrifugal granulator dried these at 50°C for 30 
minutes to obtain the granule substance. 

20 [0028] (3) Further, using 115.0g of methacrylic 
acid co-polymer-S (product name- Eudragit® S100: 
film type) as the high polymer substance insoluble 
in stomach, we dissolved this in either a compound 
solution of 11.6g of triethyl citrate and 34.8g of talc,60 
or in a compound solution of 970ml of suspended 
dichlormethane and 400ml of ethanol, and 
spray dried this solution onto the granules obtained 
in (2). We then placed the granules again in the 
centrifugal granulator, and after drying for 30 

30 minutes in wind of 50°C, sifted using an 850 um 
sieve and a 425 urn sieve, obtaining 1436g of 
intracolic release type pharmacologically active 
granule substance in the range of 425*850um. 
[0029] Application 2 70 
(l) Using methacrylic copolymer*L (product name- 
Eudragit® L-100: Reym Film) as the high polymer 



substance insoluble in stomach, we dissolved lOOg 
of this in a compound solution of 833ml of 
dichlorome thane and 833ml of ethanol, and 
dissolved this in a solution of 10. Og of 
betamethasone, used as the pharmacologically 
active substance, and used this as the solution for 
the coating layer. Using 890. lg of 500-710pm size 
particles of globular purified sucrose (product name: 
Nonpareil 103: made by Freund) as the core carrier 
substance, we placed this in a centrifugal 
granulator (product name: CF360: Freund), and 
spraydried the above mentioned solution as a spray 
coating, forming a membrane of a high polymer 
substance insoluble in stomach containing 
amorphous betamethasone as the participle surface 
of the core carrier substance, and dried it for 15 
minutes at 50°C as granules in a centrifugal 
granulator. 

[0030] (2) Using 11.2g of ethyl cellulose (Shinshu 
Chemicals) as a water-insoluble and semipermeable 
membrane-forming high polymer substance, and 
dissolving this high polymer substance in a 
compound solution of 320ml of ethanol suspended in 
5.0g of talc and 50ml of purified water, we obtained 
a solution that we then used for the spray coating. 
On the granule substance obtained from the 
solution in (l), through spray drying we formed a 
membrane of water-insoluble and semipermeable 
membrane-forming high polymer substance on the 
participle surface of the granules, and in the 
centrifugal granulator dried these at 50°C for 30 
minutes to obtain the granule substance. 
[0031] (3) Further, using 76.5g of methacrylic 
acid co-polymerL (product name: Eudragit® S-100: 
film type) as the high polymer substance insoluble 
in stomach, we dissolved this in a compound 
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solution of 7.7g of triethyl citrate and 23.0g of talc, 
or in a compound solution of 640ml of suspended 
dichlormethane and 935ml of ethanol, and 
spray dried this solution onto the granules obtained40 
in (2). We then placed the granules again in the 
centrifugal granulator, and after drying for 30 
minutes at 50°C, sifted using an 850pm sieve and a 
425pm sieve, obtaining 972g of intracolic release 
type pharmacologically active granule substance in 
10 the range of 425-850um. 
[0032] Application 3 

vl) Using methacrylic copolymer-S (product name: 
Eudragit® L'100- Reym Film) as the high polymer 
substance insoluble in stomach, we dissolved 100g50 
of this in a compound solution of 833ml of 
dichlorome thane and 833ml of ethanol, dissolved in 
this 10. Og of betamethasone as the 
pharmacologically active substance, and used the 
resulting solution as the coating layer. Using 

20 890. lg of 500-7 10pm size particles of globular 
purified sucrose (product name: Nonpareil 103: 
Freund) as the core carrier substance, we placed 
this in a centrifugal granulator (product name: 
CF-360: Freund), and spray-drying the above60 
mentioned solution as a spray coating, formed a film 
of a high polymer substance insoluble in stomach 
containing amorphous betamethasone as the 
participle surface of the core carrier substance; we 
then dried these for 15 minutes at 50°C as granules 

30 in a centrifugal granulator. 

[0033] (2) Using 11.2g of ethyl cellulose (Shinshu 
Chemicals) as a watei"insoluble and semipermeable 
membrane-forming high polymer substance, we 
dissolved this high polymer substance in a70 
compound solution of 320ml of ethanol suspended in 
3.2g of talc and 50ml of purified water, and used the 



resulting solution as the spray coating solution. To 
the granules obtained from the solution in (l), 
through spray drying we formed a film of 
water-insoluble and semipermeable 

membrane-forming high polymer substance on the 
participle surface, and in the centrifugal granulator 
dried these at 50C for 30 minutes to obtain 
granules. 

[0034] (3) Further, using 76.5g of methacrylic acid 
co-poly merS (product name: Eudragit® S100: film 
type) as the high polymer substance insoluble in 
stomach, we dissolved this in a compound solution 
of 7.7g of triethyl citrate and 23. Og of talc, or in a 
compound solution of 640ml of suspended 
dichlormethane and 935ml of ethanol, and 
spraydried this solution onto the granules obtained 
in (2). We then placed the granules again in the 
centrifugal granulator, and after drying for 30 
minutes in wind at 50°C, sifted using an 850pm 
sieve and a 425pm sieve, obtaining 972g of 
intracolic release type pharmacologically active 
granule substance in the range of 425850pm. 
[0035] Experiment 1 

Using the granule for intracolic release type 
pharmaceutical preparation obtained in Application 
1 (3), we carried out a dissolution experiment in 
accordance with the second test of the Japanese 
Pharmacopoeia dissolution method. We weighed 
an amount corresponding to 1.5mg of 
beclomethasone dipropionate as the granule for 
pharmaceutical preparation referred to above, and 
in 500ml of purified water and different types of 
phosphate-buffered saline (pHG.4, 6.8, 7.2, 7.4), 
spun it at 370C in a paddle at lOOrpm; using a 
spectrometer with a continuous flow sampling 
system we measured absorbance values at 244nm 
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over an eight hour period. The results are shown 
in diagram 1. In the experiments using a solution 
of purified water with pH6.4 phosphate-buffered 
saline and 6-8 phosphate-buffered saline, we<10 
concluded that because the medicines dissolution 
was controlled over a long period that this granule 
substance would release almost no medicine during 
its passage through the small and large intestines. 
[0036] Also, in the experiments using a solution of 

10 purified water with pH7.2 phosphate-buffered 
saline and pH7.4 phosphate -buffered saline, the 
granule quickly dissolved, with the granule 
releasing the medicine at the end of the small 
intestine where the digestive tract pH levels are50 
highest, from which we concluded that it is not an 
effective means of surely transporting medicine to 
the large intestine. Also, when the dissolution test 
above was carried out using a non-amorphosized 
beclomethasone dipropionate and lactose compound 

20 substance in pH7.2 phosphate-buffered saline, poor 
solubility was noted as in diagram 2. 
[0037] Experiment 2 

In experiments (A) - (D) in diagram 1, we weighed 
an amount corresponding to 3mg of betamethasone60 
as the granule for pharmaceutical preparation 
referred to below, and carried out 
orally-administered experiments using gelatin 
capsules on beagles (3 dogs from the same pack), 
measuring the blood concentration in each animal. 
30 Test (A) using the granule substance for intracolic 
release type pharmaceutical preparation obtained 
in Application 2 (3) 

Test (B) using the granule substance for intracolic 
release type pharmaceutical preparation obtained70 
in Application 3 (3) 

Test (C) uniform triturate powder of 



betamethasone from lactose 

Test (D) The granule substance obtained in 
Experiment 3 (1) 

When doing the orally-administered experiment, 
at the same time we also administered orally 
salicylazosulfapyridine, and due to the bacteria in 
the intestine of the large intestine the 
intramolecular azocoupling was cleaved, and time 
taken for the thus generated sulfapyridine to 
exhibit in the blood in the large intestine was 
measured. 

[0038] When we orally administered to the beagles, 
the dogs were starved for 24 hours prior to the 
experiment, and 14 blood samples taken before and 
after the administration at intervals of 0, 5, 1,2, 3, 4, 
5, 6, 7, 8, 10, 12, 24 and 48 hours. The medicinal 
parameters were obtained as shown in diagram 1, 
with most of the medicine being absorbed after 
arrival in the vicinity of the large intestine. Also, 
in order to identify the effect of feeding, we fed the 
specimens 30 minutes prior to administration of the 
medicine, and after administration carried out the 
experiment in the same manner as the above and 
took blood samples. The results were as shown in 
diagram 2, with the medicine parameters showing 
that there was no influence from feeding. 
The granule substance for intracolic release type 
pharmaceutical preparation referred to in this 
invention can be produced in various medicinal 
dosage forms using common methods, for example 
as a tablet or capsule, and various other easily 
applied forms. 

[0039] Pharmaceutical formulation 1 
We obtained 11mm and 8.0 mm tablets through 
tabletizing a compound of the lOOg of the granule 
substance for intracolic release type pharmaceutical 
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preparation, 27g of microcrystalline cellulose, 1.5g 
of talc andO.Tg of magnesium stearate. These had 
a breakdown time each of within two uuiuites. 
[0040] Pharmaceutical formulation 2 
We produced capsules by filling gelatin capsules 
with a compound of the granule substance for 
intracolic release type pharmaceutical preparation, 
lactose, microcrystalline cellulose, starch and other 
pharmaceutical excipients, and lubricants such as 
10 talc and magnesium stearate. 

[Summary of information in graphs] 
.graph l] This graph shows the various pH 
environments for the dissolution rate and 
dissolution time of the dissolution tests conducted 
with the granule substance obtained in Application 
1 of this invention. 

[graph 2] This graph shows the dissolution rate 
and dissolution time in a pH environment of 7.2 of a 
control granule substance for purposes of 
20 comparison with the granule substance obtained in 
the Applications in this invention. 
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Diagrams and graphs 
Diagram 1 
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